In 2014, the Royal Australasian College of Surgeons identified, through internal analysis, a considerable attrition rate within its Surgical Education and Training programme. Within the attrition cohort, choosing to leave accounted for the majority. Women were significantly over-represented. It was considered important to study these 'leavers' if possible. An external group with medical education expertise were engaged to do this, a report that is now published and titled 'A study exploring the reasons for and experiences of leaving surgical training'. During this time, the Royal Australasian College of Surgeons came under serious external review, leading to the development of the Action Plan on Discrimination, Bullying and Sexual Harassment in the Practice of Surgery, known as the Building Respect, Improving Patient Safety (BRIPS) action plan. The 'Leaving Training Report', which involved nearly one-half of all voluntary 'leavers', identified three major themes that were pertinent to leaving surgical training. Of these, one was about surgery itself: the complexity, the technical, decision-making and lifestyle demands, the emotional aspects of dealing with seriously sick patients and the personal toll of all of this. This narrative literature review investigates these aspects of surgical education from the trainees' perspective.
Introduction
The demands of becoming and being a surgeon are significant; they impact the individual's sense of wellness, potentially leading to imperfect learning within surgical education and training (SET), as well as the impaired quality of surgical health care. A systematic review of qualitative studies assessing what it means to be a surgeon revealed a gap between the idealization that surgeons are highly skilled professionals and the reality of a typical working day. 1 Orri et al. identified that the emotional and relational dimensions of surgical practice can contribute to an individual's internal tensions. Ignoring these dimensions of surgery, or not adequately preparing trainees to deal with them, may result in individual's questioning whether surgery is a career for them and, for some, to make the decision to leave surgery. Trainee loss is a significant concern for surgical colleges worldwide. A meta-analysis of 22 studies found that the international attrition rate in general surgery trainees is 18%, with over half of these being voluntary. 2 Within the Australian and New Zealand context, the Royal Australasian College of Surgeons (RACS) has assessed attrition rates. An internal RACS evaluation of 2144 trainees embarking on the SET Program from 2008 to 2014 identified 337 individuals (15%) who did not finish the program, either because of dismissal, failure at hurdle examinations or choice. Forty-five recommenced with the same or another specialty. Of the remaining 292, some 56% chose to leave (resigned), with women 2.5 times more likely to resign. 3 To investigate the reason behind such major career decisions, RACS commissioned an external group with medical education expertise to design and conduct a survey and interview study of the group. 3 Eighty respondents out of the 162 who chose to leave (resigned) responded. This was a significant response (one-half) from doctors who were no longer involved with the SET program. Their reasons were cumulative and varied. For most, there was a significant amount of time between considering and ultimately leaving training. Three major themes were identified: (i) inflexibility in the training programme; (ii) an unacceptable culture in which to learn; and (iii) having commenced surgical training, surgery was judged the wrong career choice. 3 These losses to the RACS SET Program occurred following a competitive selection process designed to identify trainees who could perform well in training and as future surgeons. Therefore, significant voluntary attrition is a concern for RACS as it may indicate issues with trainee selection, expectations or the training environment. The challenge is to understand why trainees decide surgery is not the career for them as well as ensuring that training is a positive and empowering experience for those who complete the programme.
This narrative literature review summarizes key aspects regarding the complexity of surgical training that lead to trainee loss and how both the trainee and trainer can be proactive in establishing protective strategies to reduce these losses.
Causes for withdrawal as part of overall attrition
The third theme identified in the RACS survey of trainees who left surgical training 3 is relevant to understanding the complexity of surgical life and why previous RACS trainees felt surgery was the wrong career choice for them. Reasons proffered by respondents included the experience of adverse events, feeling they lacked technical competence, concerns of failure related to complex operations and the risk of burnout and health issues as a result. Some trainees also felt that surgeons were not positive role models and that their lifestyle was not something to which they could aspire. One interview participant stated that their reason for leaving was '…a combination of being a lifestyle choice as well as getting more of a realisation of what the job and lifestyle of a surgeon was actually like'. 3 These reasons are reflected in the international literature, which is summarized below: Burnout: Burnout is defined as emotional exhaustion, depersonalization and a decreased sense of personal accomplishment that can distort career decisions, impact well-being, negatively affect patient care and may contribute to a decision to leave surgical training. 4 The incidence of burnout in surgical trainees across specialties ranged from 28% to 69%, [5] [6] [7] [8] and over half of those classified with burnout considered dropping out of training. 7 Factors found to be associated with burnout in surgical trainees included high workload and working hours, 7,9 difficulty in balancing professional and private life and not taking part in extracurricular activities. 6, 9 Other important factors included patient aggression, lack of gratitude from seniors, being assigned a level of responsibility perceived to be too high, working in units where senior surgeons did not support trainees or their patient care, working in units where regular staff meetings were not scheduled, perceiving patient expectations to be unrealistic and poor peer collaboration. 5, 6, 8, 9 Lifestyle as a trainee: In 2017, Khoushhal et al. meta-analysed 10 studies that reported reasons for attrition. This included a total of 10 371 general surgery trainees from the United States, and the most common cause of voluntary attrition was found to be an uncontrollable lifestyle. 2 Another study of 2033 general surgery trainees, not included in Khoushhal et al.'s meta-analysis, also reported lifestyle factors, including the strain of work, excessive hours and the stress it puts on family life, as the most significant reasons for withdrawal.
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Health and personal considerations: Health and personal considerations identified by Khoushhal et al. included trainees own health, family or spousal factors, financial burden, poor performance and imminent dismissal. 2 Sullivan et al. found that trainees who withdrew from training considered training to be too long, expressed dissatisfaction with the personality required to become a good surgeon and felt the personal cost of surgery was too great. In addition, those who left training were less satisfied with their operative experience, felt their skills were not level appropriate, reported feeling 'in over their head' and that their work volume left them fearful they would hurt someone. 10 Overall, the trainees who withdrew were dissatisfied with the training programme and felt they were not the correct fit for surgery.
Inability to ask for support: Sullivan et al. report that those who left training were less likely to ask their peers for help for fear of negative judgement; they perceived a lack of respect from attending physicians, were less likely to interact with attending physicians (consultant surgeons) socially, did not report having camaraderie with their peers and felt they could not rely on other trainees for support when needed. 10 
Potential reasons for considering leaving training
In addition to the abovementioned studies, two further international studies were identified that surveyed current general surgery trainees asking whether they had considered leaving training and why;
11,12 32% of trainees had considered leaving training in one study (18% considered leaving very seriously and 14% somewhat seriously), 12 and 58% considered leaving seriously in the other study. 11 Both studies found trainees more likely to consider leaving in their first and second postgraduate year (46% and 41%, respectively).
11,12
Ginther et al. found that the most significant factors associated with thoughts of leaving was poor work-life balance (71%), concerns about future unemployment or underemployment (46%) and poor quality of life (44%). 12 Furthermore, Gifford et al. identified sleep deprivation (50%), undesirable future lifestyle (47%) and excessive work hours (41.4%) as the reasons trainees considered leaving training.
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In addition, both the Ginther et al. and Gifford et al. studies investigated factors that prevented surgical trainees from leaving, effectively supporting the completion of the surgical programme. In both studies, the most significant factor that prevented trainees leaving was support from family or partners (14% of responders 12 and 65% of responders 11 ). Other reported reasons for not leaving included enjoyment of work (42%), having invested too much time to quit (34%), support from other trainees (64%) and the perception of being better rested (59%). 11, 12 It is important to note that, despite considering leaving throughout their training period, many trainees will go on to become successful surgeons.
Factors associated with the complexity of surgical life
Orri et al.'s meta-synthesis of surgeons' perspectives about factors affecting their practice and well-being included 51 studies that documented over 1000 surgeon interviews. This review identified the following themes of a career in surgery that trainees may not be aware of prior to commencing surgical training. 1 
Surgeon image and identity:
The importance of upholding a certain image and identity was reported by the surgeons interviewed as not being addressed in their education. Surgeons reported feeling the vulnerability of their professional identity given that it was so strongly linked to their surgical outcomes.
Rules and guidelines: Surgeons found that rules and guidelines often did not fit the surgical model and, in some cases, were a hindrance. Surgery often takes an unpredictable course, and the ability to accommodate this with flexibility and innovative practices is vital for a successful surgeon.
Emotional involvement: Errors and adverse events were perceived by surgeons as a major source of unpleasant emotions, physiological stress, cognitive dysfunction and a range of negative feeling that may have a harmful effect on their practice.
Difficulty communicating with patients: In some cases, patients are unable or unwilling to consent to an 'operative plan' because of their unrealistic expectations, unquestioned faith and need for extensive explanations or non-compliance.
Team relations: Surgeons generally described a family-like atmosphere in the operative room, but conflicts may occur, particularly with regards to training surgeons. The influence of rank and power can become problematic, with issues surrounding image and leadership being prominent. The need to discuss and critique the performance and success of their peers and trainees may cause concerns for a surgeon's reputation and create conflict. The surgeons interviewed seldom reported turning to other surgeons for emotional support. 1 
Can trainees considering leaving be identified?
Given what is known about the reasons for leaving or considering leaving, as well as the insight from the work by Orri et al., is it possible to predict the characteristics of surgical trainees who are most at risk of attrition? [13] [14] [15] [16] A prospective National Study on the Expectations and Attitudes of Residents in Surgery was initiated in 2007 across the United States and was designed to identify characteristics that may predict which trainees are most at risk of non-completion. All postgraduate year one trainees took part in a 68-item survey that focused on questions regarding demographics, choice of residency programme, expectations for surgical training and personality. 16 Of the 1048 general surgery interns who began training in 2007, over 80% participated. Linkage data were available for 836 of these interns, and 672 went on to complete residency. The survey identified that the female gender was the independent risk factor most strongly associated with attrition, with women being 1.4 times more likely to leave training. For men, the most important predictor of attrition was training programme size, with 23% of men withdrawing from larger programmes compared with 16% from smaller programmes. 16 Quillin et al. investigated whether there is a link between learning style and attrition.
14 They examined a 14-year database of surgical trainee learning style assessments, along with operative log data, examination results and reasons for leaving surgical training before completion. Individual learning styles were assessed using the Kolb Learning Style Inventory 17 (LSI), which is a validated, self-assessment tool. Individuals were categorized by learning style, and a total of 441 LSIs were completed by 126 trainees during the study period (1999-2012). 14 The authors characterized the learning styles of general surgery trainees, finding that the majority were action-based learners. Those at most risk of attrition were trainees who the inventory suggested learned by observation. In addition, these individuals had a less robust operative experience as they were rated less 'hands on'.
14 Grit, defined as perseverance and passion for long-term goals, has been shown to predict trainee well-being. 18 Salles et al. measured grit using the Short Grit Scale, a validated measure of perseverance, over 2 years in 115 trainees. Risk of attrition was also measured by asking two questions: (i) at this point in time, how likely is it you will complete residency training in your current specialty? and (ii) in the past month, how often have you thought of leaving your current residency programme? Actual attrition was also measured. After controlling for trainee age, gender, ethnicity and marital status, the authors found that grit was not a predictor of completion. 15 To successfully cope with emotional and relational demands of surgical life requires self-reflection and an individual's capacity to regulate their own emotions and those of their patients and colleagues, allowing them to manage stressors and work effectively with others. This is related to the concept of emotional intelligence, and Lin et al. investigated its relationship to wellness in surgical trainees. 13 This single-centre study of 73 trainees identified that high emotional intelligence has a strong positive predictive value for wellness. Furthermore, emotional exhaustion, depersonalization and depression were lower in those with a high index for emotional intelligence, and the authors concluded that prospectively measuring emotional intelligence may identify individuals who can cope and even thrive in surgical training. 13 Coping strategies are used by surgical trainees Surgical trainees are subjected to potential prolonged sleep deprivation and high job demands, with only some control over their work schedules and tasks. 19 While there are several studies describing coping strategies used by medical professionals, [20] [21] [22] [23] [24] [25] [26] techniques specifically used by surgical trainees to help them cope with their lengthy training period are less well described. Four studies were identified that discuss strategies used by trainees to help them cope with stress and burnout. 19, [27] [28] [29] Descriptions of the coping strategies employed by trainees is provided in Tables S1 and S2 . Popular coping strategies identified in the literature include participation in activities outside of surgical residency, including engaging in enjoyable activities, taking time out, making time for hobbies weekly or more often and exercise. 19, 27, 29 Discussing concerns with colleagues; talking to family, friends and/or partners about concerns; and consulting others were also reported as helpful stress-coping strategies. 19, 27, 29 To a lesser extent, religion, praying or belief in a faith were also reported as coping mechanisms.
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'Supports' such as high alcohol use and tobacco smoking must be considered 'strategies' that adversely impact health. An American study found that low alcohol use had a significant correlation as a protective strategy against burnout. 19 As for the use of alcohol as a coping measure in Australia and New Zealand medical professionals, a systematic review commission by Beyond Blue failed to identify any published literature. 30 The use of mentorship as a coping strategy varied. As the frequency of contact with mentors increased, emotional exhaustion decreased and personal achievement increased. 19 Mentor type was also important; senior trainee or classmate mentors significantly decreased emotional exhaustion, while classmate or faculty member mentors significantly increased personal achievement. 19 Fellows or physicians other than a faculty member were the least beneficial in terms of reducing burnout and marital satisfaction. 19 Another recent study ranked same-sex mentorship to be a significant positive influence on women in surgery, leading the authors to conclude that early exposure to organizations that support women in surgery can positively influence career choices. 31 In summary, the coping strategies that trainees adopt are varied, and there does appear to be an active engagement by some trainees in managing the demands and stressors of undertaking surgical training.
Programmes and interventions to prevent voluntary withdrawal
Given the positive impact of coping strategies gained by individuals, can these benefits to well-being be extended to all trainees through structured programmes? Eight studies were identified that assessed the effectiveness of various initiatives to improve trainee retention. [32] [33] [34] [35] [36] [37] [38] [39] They included providing methods for identifying and coping with stress, [32] [33] [34] 36 wellness programmes that promote a positive work-life balance 35, 38 and mentorship. 37, 39 Programme details and a summary of their findings is provided in Tables S1 and S2. All of the programmes and interventions identified were useful in improving surgical trainee well-being to varying degrees. Particularly successful stress coping interventions were values affirmation, mental practice and self-awareness; briefly, these interventions involve:
Values affirmation: a short stress-reducing writing exercise whereby participants select 2-3 core values important to them from a list of 12 (including family and friends, sports, music and religion) and write a discussion piece to explain their choices. 36 Mental practice: a systematic form of mental rehearsal where participants imagine themselves performing an action without performing the physical movements. 32 Lack of self awareness: this was noted by Hochberg et al. as failing to recognize the signs and symptoms of stress and depression among surgical trainees, and they concluded that medical educators should provide trainees with the necessary tools to identify emotional and psychological impairment as part of their formal training. 33 
Discussion
Surgery is a complex profession that places significant demands on individuals both during and post-training. This review has revealed that there are numerous reasons for withdrawal from surgical training. Many relate to what surgery 'is' and that potential trainees are unaware of this or find this unacceptable. Of note are issues around lifestyle (i.e. absence of balance in work-life relationship), dissatisfaction with the workplace culture, feeling unsupported and personal reasons such as family or spousal pressure and health or financial issues that result in individuals deciding that surgery is not for them.
Attributes that were found to correlate with the increased likelihood to complete training were male gender, being enrolled in smaller training programmes and being an active learner. High emotional intelligence was also found to have a strong positive predictive value for wellness. Perhaps tailoring trainee placement and mentorship programmes based on withdrawal risk profiling, in order to mitigate potential attrition and provide early intervention where required, may be a way forward for surgical training programmes.
However, irrespective of risk profiling, the stress of training will remain. The most popular techniques used by surgical trainees to avoid or cope with stress and burnout were speaking to colleagues, family and friends about their concerns and taking time out to do hobbies or enjoyable activities. The challenge is to identify those who lack such support and help them foster relationships or offer a viable alternative.
Organizational strategies that are designed to help surgical trainees cope with training and reduce attrition include methods for identifying and coping with stress, wellness programmes to promote positive work-life balance and mentorship activities. Bittner et al. conducted similar recommendations on individual coping strategies, which included cultivating and maintaining healthy personal relationships and spiritual practices; seeking medical and/or mental health care when needed or directed; maintaining appropriate nutrition and physical fitness; and striving to establish and sustain work-life balance. 4 Limitations to this review are that many of the findings reported have been based on studies that have used surveys. Given that response rates varied, there may be response bias to questions regarding reasons for withdrawal, individual strategies used to cope with stress and the benefits of different organizational programmes and interventions. There may be differences between respondents and non-respondents, which limit the generalizability of the responses. In addition, despite the assurance of anonymity, some respondents may have altered their responses for fear of career repercussions. Ideally, identified strategies that have shown promise should be tested in comparative studies, preferably randomized, to confirm their benefits and determine whether they reduce attrition rates in surgical trainees.
It is important to note that many of the studies included in this review were from US general surgery programmes. Whether the results derived from trainees from one country or specialty are representative of those from other countries or specialties is unknown. However, the general themes emerging from the literature are similar to those identified in the study of those trainees who left (resigned) the RACS SET Program. 3 This review has covered withdrawal from the perspective of retention of trainees in the programme by investigating what individual-or programme-implemented coping strategies are effective. However, it is possible that the problem of 'leaving' might also be attributed to trainee selection, and some focus should also be placed on the recruitment of trainees. Although characteristics can be shown to correlate with or predict completion, care must be exercised to prevent reinforcing potential gender and racial biases. RACS has committed to its 'Diversity and Inclusion Plan' to reduce such biases. 40 The 'complexities' of surgical training and a surgical career are not well researched; the question raised by another review is whether the problem of withdrawal stems from whether trainees are unaware of the challenges of surgical residency or if the wrong trainees are being selected. 41 The RACS SET Program was established during [2007] [2008] and requires trainees to demonstrate clinical skill, patient care and professional judgement across nine competency domains, which include professional relationships and being moral and ethical. Elements within these dimensions should prepare the young surgeon for the complexity of surgical life and build aspects of their emotional intelligence to complement their technical skills. Evaluation of the emotional and relational dimensions of training programmes is required to ensure that these aspects of surgery are taught effectively to support the individuals and provide them with protective strategies to allow navigation through the complexities of their working and personal lives as a surgeon.
Conclusion
Withdrawal from surgical training is costly and undesirable for both individuals and programmes. Surgical trainees use various strategies to help them to cope with the demands of their intensive training, and choosing to leave is the strategy used by some. It is important that surgical colleges and programmes develop a culture whereby trainee work-life balance and well-being are promoted. Interventions that foster this, as identified from the literature, include the provision of stress identification and management strategies to all surgical trainees through their curriculum. There are notable roles for training and career mentorship and the provision of wellness programmes; promotion of social interaction and inclusion with peers; and psychological support and development of the individual including their values and self-awareness.
